The aim of our study was to determine the current incidence and outcome of infected total knee arthroplasty (TKA) in our unit comparing them with our earlier audit in 1986, which had revealed infection rates of 4.4% after 471 primary TKAs and 15% after 23 revision TKAs at a mean follow-up of 2.8 years. In the interim we introduced stringent antibiotic prophylaxis, and the routine use of occlusive clothing within vertical laminar flow theatres and 0.05% chlorhexidine lavage during arthroplasty surgery.
Infection after total knee replacement is an infrequent, but a serious complication which is difficult to treat. The reported incidence of infection varies between 0.5% and 12%. [1] [2] [3] [4] [5] Hinged prostheses, rheumatoid arthritis and previous knee surgery are all associated with an increased risk of infection. 5 Treatment options include long-term antibiotics, 6, 7 arthroscopic washout, 8 open debridement, 6,9 resection arthroplasty, 6 one-stage revision, 6 ,10,11 twostage revision, 6 ,12-14 arthrodesis 6 and amputation.
We performed an audit on all primary and revision total knee arthroplasties (TKAs) undertaken in our unit between 1993 and 1996. Our aim was to compare our current results with those of a previous study from our unit which was published in 1986, 4 taking into account the introduction of laminar flow theatres, effective antibiotic prophylaxis, 15 occlusive clothing, 16 and 0.005% chlorhexidine lavage 17 and quantified the outcome of infected TKA after a variety of treatments. A total of 27 consultant surgeons, their registrars and senior house officers, as well as clinical fellows, research fellows and visiting surgeons, carried out the operations. The theatres at the Avon Orthopaedic Centre are solely for elective orthopaedic use. There is no agreed policy on prophylaxis for deep venous thrombosis; it remains at the discretion of the individual surgeon and may include both pharmacological and mechanical measures.
Patients and Methods
A postal questionnaire was sent to all patients who underwent primary (956) or revision TKA (75) at our unit between January 1993 and December 1996, five to eight years following surgery. All who failed to reply were sent a second questionnaire. Those who responded to neither questionnaire were contacted by telephone. The notes of all deceased patients were traced.
Patients were asked whether they had had any suspicion of infection in the joint or wound after the knee surgery. If they replied in the affirmative, they were asked if they had 1) a reddened or inflamed wound whilst in hospital requiring antibiotics; 2) a reddened or inflamed wound after leaving hospital requiring antibiotics from their general practitioner;
3) an infection which required re-admission to hospital for further treatment or investigation; 4) a deep infection (inside the joint) requiring further surgery; or 5) any other (please specify).
Patients were also asked to complete an Oxford Knee Score questionnaire. 18 The notes of all those who replied and all deceased patients were examined.
Results
The details of patients with infected TKAs are shown in Table I for primary and in Table II for revision TKAs. Primary total knee arthroplasty. During the period of the study 956 primary TKAs were performed on 956 patients.
We contacted 831 patients by questionnaire or telephone. Of the remaining 125 patients, 100 had died and 25 were lost to follow-up. Follow-up assessments were completed for 931 of the 956 patients with a mean follow-up of 6.5 years (5 to 8). Infection was identified in nine patients (1%). In eight cases an organism was identified from a wound swab. In all patients it was a staphylococcus and in seven it was sensitive to Flucloxacillin. Four patients (0.42%) had undergone revision of their primary TKA for deep infection; three having a two-stage revision with no sign of residual infection at the latest review; their Oxford knee scores were 54, 41 and 34 respectively (an Oxford knee score of 12 is symptom free and 60 is disabled). The fourth underwent an arthroscopic washout followed by a one-stage revision. This patient still had chronic deep infection at his latest review and an Oxford knee score of 51.
Two patients underwent radical debridement, one needing a gastrocnemius flap to obtain cover but in neither was there evidence of infection at their latest review. The Oxford knee scores of these two patients were 41 and 34. Arthrodesis of the knee was carried out on two patients. At their latest review they had no sign of infection and their knee scores were 35 and 36. One patient, having refused surgery, was treated with long-term antibiotics to suppress the infection. At his latest review chronic infection persisted with an Oxford knee score of 36. Only two of nine (22.2%) prostheses were retained without evidence of deep infection. Revision total knee arthroplasty. Revision TKA (75) was carried out on 75 patients during the period of the study. We traced 59 patients; ten had died and six (8%) were lost to follow-up. Our follow-up was 69 of 75 patients between five and eight years after surgery. Four patients (5.8%) developed deep infection. In all cases an organism was identified from a wound stab. The organism was staphylococcus aureus in two cases, staphylococcus epidermidis in one and streptococcus in one. These organisms were treated with the appropriate intravenous antibiotics to which they were sensitive. Two patients were treated with an arthroscopic washout followed by a two-stage revision. In both cases this was unsuccessful. One patient required an arthrodesis of the knee and one an above-knee amputation. The former had an Oxford knee score of 43. One was treated with an open debridement, followed by an arthrodesis with no sign of infection four years later and a knee score of 40. The one remaining patient underwent an arthroscopic washout, debridement and long-term antibiotics but a chronic discharging sinus was still present at the latest review. The knee score was 39.
Discussion
This is a retrospective study of primary TKA with a followup of 97%, and of revision TKA with a follow-up of 92%. Both groups were reviewed at a mean follow-up of 6.5 years. We accept that although the number of patients lost to follow-up was small, some could have had a deep infection. If all patients lost to follow-up were infected, the rate of infection amongst primary TKAs would have been 4%.
Our questionnaire may fail to detect patients with latent infection beneath well-healed wounds but with non-specific symptoms leading to a poor outcome. A prospective study obtaining wound swabs from all revision cases would have answered this question. Our known infection rates of 1% after primary and 5.8% after revision TKA are comparable with published reports. A similar study carried out at our unit a decade ago showed an infection rate of 4.4% after primary and 15% after revision TKA. 4 In the interim we have adopted the measures of laminar flow ventilation in the operating theatres, chlorhexidine lavage and occlusive clothing for all theatre personnel.
These measures have all been shown in recent studies to decrease wound contamination. 16, 17, 19 The outcome of patients with deep infection after primary TKA, was poor with only two of nine (22.2%) patients retaining their prosthesis free from infection. Bengtson 5 reported similar results in a much larger cohort of patients from Sweden, with only 20% recovering from infection with a functioning prosthesis.
The outcome of the four cases infected after revision TKA was even worse. None retained his prosthesis free from infection. Hanssen, Trousdale and Osmon 20 reported similar poor results with infection following revision TKAs. Their 24 patients in whom revision TKA was followed by infection, underwent a mean of 9.3 surgical procedures; ten ended with successful arthrodeses; four patients underwent above-knee amputations; only one patient ultimately retained an uninfected prosthesis. 20 In our study, Oxford knee scores were universally poor after infection in both primary and revision TKAs. The best score was 34. The scale of the Oxford knee score ranges between 12 (best) and 60 (worst). Most of our infected patients had a score worse than the mid-value (36) at their latest review.
Arthroscopic washout was an ineffective method of treatment. Waldman et al 8 observed that arthroscopic washout was less effective than open debridement. Our two infected primary TKAs who were treated with early radical debridement retained their prostheses and had no sign of infection at their latest follow-up. Our policy now is to proceed to early radical debridement and not to perform arthroscopic washout. Patients who underwent arthrodesis did no worse in terms of their Oxford knee scores than those who underwent two-stage revisions and did better with regard to eradication of infection. Wilson et al 21 compared various modalities of treatment for infected TKA. Four of their patients underwent arthrodesis and in all cases the patients were free of both pain and infection, but mobilised poorly.
Our follow-up of between five and eight years is longer than most comparable studies. During this study period, infection after primary TKA was rare but devastating and invariably led to a poor outcome. Infection after revision TKA was more common and when it occurred, the outlook was always bad. Our recommendation is that arthroscopic washout should not be attempted, but that all infected TKAs should be treated initially by radical debridement. If that fails, either a complete revision procedure or an arthrodesis is our chosen procedure.
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